Abstract: Improvement of screening programs and new treatment strategies against cervical cancer (CC) have increased survival rates of patients in the last decades. As more women survive this type of cancer, their quality of life (QOL) has become a field of great scientific and social importance. Different types of therapy have varying results on the QOL of patients. In this study, we compared the impact of radiotherapy (RAD) and radiochemotherapy (RAD/ CHEM) on CC patients' QOL. Our sample included 105 women who suffered from CC stages IA-IIIA. They were treated either with RAD or RAD/CHEM, and filled in the questionnaires 1 year after treatment completion. We used 4 questionnaires, EORTC QLQ C-30, EORTC QLQ-CΧ24, Questionnaire of Post-traumatic Psychological Disorder, and Greek Symptom Control Questionnaire by M.D. Anderson, in order to assess their QOL. Except for differences in descriptive characteristics of the patients' (age, number of children, contraceptives) and early toxicity in some organs, no statistically significant difference was observed in the main (physical, sexual, emotional) aspects of life between the 2 groups of treated patients. Treatment type had no effect on total QOL. In conclusion, the addition of CHEM to RAD in the treatment plan of CC patients had no significant impact on their QOL.
Introduction
Gynecological cancers are a frequent group of malignancies in women, accounting for approximately 18% of all cancers of women worldwide. 1 Cervical cancer (CC) is the second most deadly gynecological malignancy in the world. In developing countries, 500,000 new cases are diagnosed every year, some of which are the actual cause of death among women of age 35 to 45 years. The CC risk is 1% during the life of a woman living in a developed country, whereas the corresponding value for a woman living in a country without preventive programs is 5%. 2 The development of screening programs and new advances in treatment have contributed greatly to increased survival rates and, in some cases, cure of gynecological cancers. These resulted in a subset of women, known as survivors, who return to their normal functioning and live years after the initial diagnosis without symptoms of the disease. Survivors may experience a wide range of side effects that do not dissipate with time and may persist for a long-term period, such as sexual problems, pain, premature menopause, fatigue, and decreased physical functioning. These side effects can reduce cancer survivors' quality of life (QOL). The recognition that QOL of CC survivors is of great importance led to the emergence of a body of research that has been focusing on QOL issues. Knowledge about QOL issues is crucial to establish follow-up care 
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Krikeli et al programs adjusted to the survivors' needs and to provide appropriate education in prevention and early detection of survivors' needs, and ultimately improve their QOL. 3 Patients diagnosed with early stage CC are usually treated either with surgery (SURG) (complete removal of internal genitals), radiotherapy (RAD) (irradiation of the pelvis and occasionally the para-aortic lymph nodes at target doses of approximately 50 Gy), or a combination of both. Some patients also receive concurrent chemotherapy (CHEM) as part of curative treatment. Standard treatment for patients with advanced stages of CC is external pelvic RAD combined with brachytherapy to the cervix and today, usually, combined with CHEM (RAD/CHEM). [4] [5] [6] In our study we decided to compare the QOL of CC patients who were treated with either RAD or RAD/ CHEM. For the estimation of their QOL we used 4 different questionnaires: EORTC QLQ C-30, EORTC QLQ-CΧ24, Questionnaire of Post-traumatic Psychological Disorder, and Greek Symptom Control Questionnaire by M.D. Anderson. The patients included in this study suffered from CC stages IA-IIIA and filled in the questionnaires 1 year after treatment end. Our aim was to compare the impact of monotherapy (RAD) and combined therapy (RAD/CHEM) on the QOL of CC patients.
Patients and methods
A total 105 consecutive CC patients (93% participation) stages IA-IIIA, who met the inclusion criteria, were enrolled to the study; 58 (55%) had been treated with RAD/CHEM (group 1) and 47 (45%) with RAD (group 2). Eligible women had squamous cell tumors ,6 cm at diagnosis and were currently disease-free. Descriptive characteristics of the patients are given in Table 1 . All participants were patients in Theagenio Cancer Hospital, Thessaloniki, Greece and filled in the questionnaires 1 year after treatment completion at a scheduled follow-up check. Women who verbally agreed to participate were read an informed consent statement that met criteria defined by the Health Insurance Portability and Accountability Act, as well as by our institution.
In our study the proposed method for patients suffering from squamous cervical cancer, nonresected, stages IA-IIIA (by the International Federation of Gynecology and Obstetrics) is concurrent RAD/CHEM. RAD is applied as external treatment with pelvic fields and 4500 cGy, combined with weekly administration of cisplatin, at the radiosensitizer dose of 40 mg/ m 2 body surface (the therapeutic dose of platinum amounts to 100 mg/m 2 body surface) and afterwards brachytherapy, as additional dose. The type of radiation used was photons generated by linear accelerator with 18 MeV energy. In addition, all patients underwent brachytherapy with total dose 3000 cGy.
The EORTC QLQ-C30 incorporates 9 multi-item scales: 5 functional scales (physical, role, cognitive, emotional, and social), 3 symptom scales (fatigue, pain, and nausea and vomiting), and a global health and QOL scale. Several singleitem symptom measures are also included. It is internationally considered as a reliable and valid measure of the QOL of cancer patients in multicultural clinical research settings. An essential aspect of the "modular" approach to QOL assessment adopted by the EORTC QLG (Quality of Life Group) is the development of modules specific to tumor site, treatment modality, or a QOL dimension, to be administered in addition to the core questionnaire (EORTC QLQ-C30). The modules, like the core questionnaire, 
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Quality of life in cervical cancer survivors are designed for use in cancer clinical trials. Specifically for CC, we used the EORTC QLQ-CΧ24, which consists of 3 multiitem scales and 5 single-item scales. 7 Two complementary questionnaires were used, the Greek Symptom Control Questionnaire by M.D. Anderson and Questionnaire of Posttraumatic Psychological Disorder, to supplement the assessment of the 2 major questionnaires. Aspects of life examined by the 4 questionnaires are given in Table 2 .
All statistical analysis was performed using SPSS for Windows, version 15.0 (SPSS Inc., Chicago, IL). Groups were compared using nonparametric Mann-Whitney test. We tried to make the design, methodology, statistical analysis, presentation, and interpretation of results in accordance with international standards to ensure reliability and comparability of research results. Reliability test of the questionnaires was based on Cronbach's alpha coefficient. Cronbach's alpha coefficients and ANOVA significance levels are also given in Table 2 .
Results
The results showed that in 2 patients (2%) the disease was stage IA, in 19 (18%) stage IB, in 34 (32%) IIA, in 29 (28%) IIB, and in 21 (20%) IIIA. Out of 105 patients, 58 (55%) underwent RAD/CHEM (=group 1) and the other 47 (45%) only RAD (=group 2). Local recurrences occurred in 33 patients (31%) and metastasis in 25 patients (24%).
All 4 questionnaires were easily accepted by the participating patients. There were no problems of acceptance, understanding, and response to any question. The results showed that the questionnaires had a high reliability during the sensitivity test (high Cronbach's alpha values, Table 2 ).
Groups comparisons showed statistically significant differences in descriptive data (RAD patients were older, with more children and fewer years of contraceptive use) and early toxicity in lower digestive system and pelvis, genetic and urinary system, blood and hematological elements: white cells, platelets, hemoglobin, and hematocrit (higher in the RAD/ CHEM group). No statistically significant differences between the 2 groups were observed in general status, physical activity, fatigue, nausea, vomiting, constipation, diarrhea, perception, mood, impact on life and health (EORTC QLQ-30), abdominal spasms, defecation, urination, limb problems, vaginal problems, sexuality, vagina condition during the last week and the last 4 weeks (EORTC QLQ-CΧ24), post-traumatic stress in the last week due to disease knowledge (Questionnaire of Post-traumatic Psychological Disorder), symptoms' pain intensity, and impact on life in the last 24 hours (Greek Symptom Control Questionnaire by M.D. Anderson).
For the main subject of our study, question 30 of EORTC QLQ-30 (Q30 = Quality of Life), no difference was apparent between groups 1 and 2 (significance level 
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Krikeli et al P = 0.119 . 0.005), ie, there is no difference in QOL related to the treatment type followed. This is consistent with the ANOVA results, where the factor "group" was not significant (significance level P = 0.279 . 0.05). In addition, we observed no significant differences for any of the aspects of life examined (Table 2) .
Discussion
With increasing survival rates of CC patients, healthrelated QOL of the survivors becomes an important issue. QOL is, in this context, defined as a person's self-reported perception of physical, psychosocial, and sexual wellbeing. The different treatment programs affect the lives of surviving women to a varying degree in terms of physical, sexual, and psychosocial functioning. [8] [9] [10] [11] [12] [13] [14] Despite the trend towards more toxic, multimodal treatment regimes, little focus has been put on the long-term effects of therapy. However, it is more common, nowadays, to include QOL measurements in clinical trials.
In our study we compared the QOL of CC patients who were treated with either combined RAD/CHEM or RAD, 1 year after treatment completion. No between-group differences were observed in the total QOL of patients. Statistically significant differences were found in descriptive characteristics (such as age, number of children, and use of contraceptives) and early toxicity in the lower digestive system and pelvis, genetic and urinary system blood, and hematological elements. In the main areas of physical, emotional, and sexual functioning, no significant differences were observed, indicating that the addition of CHEM in the treatment does not significantly affect the QOL of CC patients. It seems that toxicity of treatment is due to RAD.
Our results are in agreement with the conclusion of a study conducted by Greimel et al, which corroborated findings from previous research, in which QOL of survivors treated with adjuvant RAD was compared with QOL of patients treated with SURG with or without adjuvant CHEM. [15] [16] [17] There were no differences between treatment groups in overall health status and QOL, emotional functioning, fatigue, insomnia, and diarrhea. Patients treated with RAD reported more impairment in several domains of QOL, such as physical functioning, role functioning, and cognitive and social functioning. Also, they had more symptoms, such as nausea, vomiting, pain, appetite loss, tight vagina, leaking of urine, and frequent urination than the other 2 groups (SURG and SURG/CHEM). Survivors treated with adjuvant RAD reported more financial difficulties because of their physical condition than women treated with the other 2 treatment modalities. Compared with normative reference data, women treated by SURG with or without CHEM had similar QOL to healthy women, whereas those treated with RAD had lower QOL. The latest group reported a lower sexual activity rate than the other groups of survivors; however, they had similar sexual pleasure and sexual discomfort.
Frumovitz et al compared the QOL and sexual functioning of CC survivors treated with either radical hysterectomy and lymph node dissection or RAD at least 5 years after initial treatment. 18 Compared with SURG patients and controls using univariate analysis, RAD patients had significantly poorer scores on standardized questionnaires measuring healthrelated QOL (physical and mental health), psychosocial distress, and sexual functioning. The disparity in sexual function remained significant in a multivariate analysis. Their conclusion that RAD is responsible for worse QOL of CC patients agrees with our results.
In a study by Korfage et al, SURG and a combination of therapies (SURG, RAD, and RAD/CHEM) were compared for their effect on the QOL of CC survivors. 19 After controlling for background characteristics (age, education, job, marital status, children, and country of birth), generic QOL scale scores were similar to those of the reference population, except for worse mental health in survivors. The most frequent symptoms were crampy pain in the abdomen or belly (17%), urinary leakage (15%), menopausal symptoms (18%), and problems in sexual activity. More sexual worry and worse body image were reported by the 2-to 5-year survivors than the 6-to 10-year survivors. Compared with SURG only, especially primary RAD was associated with an increased frequency of treatment-related side effects, also after controlling for age and disease stage at diagnosis and follow-up.
According to a recent systematic Cochrane review of acute and late toxicity after concomitant CHEM and RAD, late effects of treatment were not well reported and therefore the effect of CHEM/RAD on these effects could not be determined with confidence. 15 Currently, the 2 successful strategies in treating CC, concomitant CHEM/RAD and CHEM followed by SURG, are being compared in a large phase III study performed by the European Organization for the Research and Treatment of Cancer (EORTC-55994). One of the objectives in this trial is to compare the QOL of patients under these regimes.
As with all studies based on surveys, response bias could affect results. Selection bias occurs when patients who finally take part in the study have a better QOL than those who are unreachable or refuse to participate. Also, 
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Quality of life in cervical cancer survivors since data were collected retrospectively, we do not know whether a QOL difference may have existed in the treatment groups before therapy. Our data suggest that CC survivors treated either with RAD/CHEM or RAD have no significant differences in QOL and physical, psychosocial, and sexual functioning. These findings suggest that CHEM addition in CC treatment does not affect QOL of patients, at least for this particular protocol. Different protocols of treatment or different patients' characteristics could have varying effects on patients' QOL; thus this study should be expanded to other treatment protocols and/or other CC patient groups as well as control groups. By taking into consideration well-established information on long-term QOL outcomes of CC treatments, our data may assist both the patient and the physician in selecting the most appropriate treatment protocol. Since the QOL of CC patients is of great importance, more interest should be focused on the investigation of the effect of treatment type on the survivor's life.
